• Presentation of a new method for the retrieval of Aerosol Optical Depth (AOD) values at 340 nm using sun scan measurements from the Brewer spectrophotometer
Objectives
• Presentation of a new method for the retrieval of Aerosol Optical Depth (AOD) values at 340 nm using sun scan measurements from the Brewer spectrophotometer
• Comparison between the retrieved AOD values from Brewer#178 and the AOD values from the Cimel sunphotometer
• Analysis of the seasonal and monthly AOD variability at Uccle
Instruments and locations
In this study, measurements of the Brewer spectrophotometer and the Cimel sunphotometer are used. Both instruments are located in Uccle, Belgium (50 o 48'N, 4 o 21'E, 100 m a.s.l.) and are approximately 100 m apart.
• The Brewer#178 spectrophotometer is a double monochromator, originally developed to measure ozone at 5 specific wavelengths (320.1 nm being the largest). For the retrieval of the AOD values at 340 nm, sun scan measurements are performed between 335 nm and 345 nm. The obtained spectral data are convoluted with the band pass function of the Cimel sunphotometer filter.
• The Cimel sunphotometer is an automatic sun-sky scanning filter radiometer that computes the AOD at 340, 380, 440, 500, 675, 870 and 1020 nm. The instrument is part of the AERONET network.
AOD retrieval method
The Langley Plot Method (LPM) (as described in Cheymol & De Backer, 2003 ) is used for the retrieval of the AOD values from the Brewer sun scan measurements. The LPM can only be applied on cloudless days and for the selection of these days, the following criteria are used:
• The sun scans for which the airmass is above 3 are removed.
• The range of air masses covered by the sun scans for one day must be at least 1.
• At least 10 sun scans per day have to remain after applying the first two criteria.
• The maximum deviation of the individual ratios (of the observed and expected irradiance) from the mean ratio for a certain day has to be smaller than 20%. (Fig.1) Now one AOD and one Calibration Factor are calculated for each cloudless day. The average of these calibration factors will be used as mean calibration coefficient of the instrument. With this coefficient, the AOD can now be calculated for each individual clear sky observation. A set of criteria to select the individual clear sky AOD values (from all the calculated AOD values), is defined:
• A direct sun observation must be available for each individual AOD measurement within a time period of 5 minutes.
• Each individual AOD value must be lower than 2. Larger values are removed from the results. (Fig.2) . This shows that good quality AOD observations can be obtained at 340 nm from Brewer#178 sun scan measurements with the proposed method.
Seasonal and monthly variability of AOD at Uccle
Sep 2006 There is a clear seasonal cycle in the observed AOD at Uccle, with higher values in spring and summer and lower values in autumn and winter ( Fig. 3 and 4) . In winter, more than 60% of the values are lower than 0.4, whereas in summer, only 35% of the values are lower than 0.4.
• 
